A new species of Nipponbathynella Schminke, 1973 is described from Korea: N. pectina n. sp. Based on its novelties the generic diagnosis of the genus is amended by which particular weight is given to the structure of the male thoracopod VIII. N. pectina is the third species of the genus and has two unique traits: the carination of the back of each somite, and the comb-shaped uropod.
INTRODUCTION
reported two Japanese species of Parabathynellidae, P. carinata and P. miurai, which were at first accommodated in Parabathynella Chappuis, 1926, then the only genus known. The former species, now incorporated in Allobathynella Morimoto and Mirura, 1957 , could be easily recognized by the prominent carina on each somite, although its taxonomic position is still in need of revision (Camacho, 2005) . In contrast, the original identification of the latter species was based on only a few traits having low diagnostic values, such as the number of the spines on the uropodal sympod and furcal rami, and the number of exopodal segments of thoracopods I-VII (Ueno, 1952) . Despite this, P. miurai has firm taxonomic status, and Schminke (1973) recognized its peculiarities in regard to the two-segmented antenna, the small molar process of the mandible, the strong distal seta of the proximal maxillular segment, the male thoracopod VIII with stalwart protopod, and the well-developed uropod. Based on these peculiarities, Schminke erected a new genus, Nipponbathynella. In 2002 Morimoto described N. uozumii in sufficient detail to allow amendment of the diagnosis of Nipponbathynella but with insufficient details of the mouthparts and male thoracopod VIII. Here we describe a new species of Nipponbathynella, N. pectina sp. nov., from South-Korea. This supports a close relationship between the continental (Korea) and insular (Japan) groundwater fauna. Also, the new species displays several unique character traits that allow further improvement of the generic diagnosis.
MATERIALS AND METHODS
The material was collected using a hand net (7 cm diameter, 50 lm mesh) after abseiling into the wells of 70 m depth. The wells are concrete lined at the top but with bare rock near the floor.
The samples were prepared and mounted in a mixture of glycerinformalin and investigated using a Nikon Eclipse E600-Microscope with differential interference contrast equipment with oil immersion. The type materials of the new species herein described are as permanent preparation deposited in the collection of the National Institute of Biological Resources, Incheon, Korea (NIBR). Mandible: incisor process with three teeth, proximal teeth triangular, molar process consisting of stout spines. Maxilla four-segmented. Exopod of thoracopod II-VII two-segmented. Female thoracopod VIII one-segmented, radicle-like process directing backwards.
SYSTEMATICS
Male thoracopod VIII: protopod massive, with protruded penial region; epipod present in form of either elongated process or triangular tooth; basis approximately one third size of protopod, with or without basial seta; endopod with two apical setae.
Pleopod absent. Uropod: sympod with spines, most distal spine usually larger than others; endopod drawn out as a spine, with two distal setae; exopod without basi-ventral seta.
Pleotelson without seta. Anal operculum protruded. Furcal rami with numerous spines.
Type species.-Nipponbathynella miurai (Ueno, 1952) Other species.-Nipponbathyenella uozumii Morimoto, 2002 Remarks.-Based on the novelties of N. uozumii Morimoto, 2002 and N. pectina sp. nov., we supplement Schminke's (1973) generic diagnosis for Nipponbathynella. A particular weight is given to the structure of the male thoracopod VIII. The presence of a group of setae on the medial inner margin of fifth antennular segment is a unique character within Parabathynellidae. The position of this setal group including aesthetasc could indicate that the six-segmented antennule is derived from seven-segmented one by fusion of fifth and sixth segments of the seven-segmented antennule in the family. We are of the opinion that the antenna of N. uozumii is not one-segmented as in Morimoto's (2002) description, but two-segmented. The absence of the pleopod and the seta on the pleotelson are added to the previous diagnosis. The strengthened distal seta of the proximal maxillular segment would be a trait occurring only in N. miurai. In all three species, the anal operculum is protruded. Antennule (Fig. 1B) six-segmented. First segment with one seta on inner distal margin, one simple dorsal seta, and one ventromedial and one lateral plumose seta. Second segment with group of four plumose setae and with one simple setae on inner distal margin. Third segment with two lateral setae and one seta on inner distal margin. Inner flagellum of third segment with three simple setae. Fourth segment with one stub seta and one plumose seta on dorsal margin, and with two stub setae and two plumose setae on outer distal margin, apophysis slightly protruded. Fifth segment with medial group of two simple setae and one aethetasc on inner margin, distally with two setae on distalinner margin, with two aesthetascs and one seta dorsally and with one lateral aesthetasc. Sixth segment one third as large as fifth segment, with three subterminal aesthetascs and four simple setae.
Antenna (Fig. 1C ) two-segmented, as long as the length of the first antennular segment. Proximal segment without setae, distal segment with three simple terminal ones.
Labrum (Fig. 1D ) flat, with eight median teeth of more or less similar size flanked by one biscuspidate tooth on both sides. Inner surface with two pairs of nipple-like protrusion and with ctenidia.
Mandible (Fig. 1E) incisor process (Fig. 1F ) of three teeth. Triangular tooth on ventral edge. Spine row (Fig. 1G ) of four spines. Palp one-segmented, with one apical seta.
Maxillule (Fig. 1H ) two-segmented. Proximal segment with four setae on inner distal margin. Distal segment with two terminal spines, four spines and one tiny spine on inner edge, three simple setae of different size on outer distal margin.
Maxilla (Fig. 1G ) four-segmented, setal formula 2-4-7-7. Thoracopods I-VII (Figs. 3A , B, C, D, E, F, G) similar in size. Thoracopods II-VII each bearing one epipod on protopod. Basis of thoracopods I-VII with one seta each. Exopod of thoracopod I one-segmented. Exopod of thoracopods II-VII two-segmented. Endopods of thoracopods I-VII 4-segmented, setal formulae:
Thoracopod VIII (Fig. 2A, B) bell-shaped in lateral view, 1.5 times longer than wide. Protopod massive, with prominent penial region of two lobes: dentate lobe with tiny denticles and distal opening, inner lobe with rows of spinules. Epipod small and triangular. Basis with single seta. Exopod one third as long as basis, bearing three setae. Endopod small, with two distal setae.
First pleopod absent. Uropod (Fig. 2D , E, G) with comb-shaped sympod bearing 26 spines on inner margin. Spines decreasing slightly in size distally. Endopod 10 % as long as sympod length, bearing one large distal spine, three additional spines on inner margin, two dorsal setae near base of the distal spine. The distal spine two times thicker and longer than those on inner margin. Exopod slightly longer than endopod, with four setae on outer and terminal margins.
Pleotelson (Fig. 2D , E) without seta near base of furcal rami. Anal operculum protruded. Furcal rami (Fig. 2D, F) as long as wide, with two distal spines, 19 additional spines and two dorsal plumose setae of different size on inner margin.
Description of adult female (Allotype).-Female differs from male in thoracopod VIII. Body length 2.32 mm (other females: 2.01-2.23 mm). Thoracopod VIII (Fig. 2C ) in form of two radicles bearing two tiny spines distally.
Etymology.-The specific epithet is derived from the comblike uropod of the new species. (Latin-pectinis)
DISCUSSION
The two previously known species of Nipponbathynella Schminke, 1973 , N. miurai (Ueno, 1952 and N. uozumii Morimoto, 2002 display a character combination of the sixsegmented antennule, the two-segmented antenna, the mandibular molar process having stout spines, the massive male thoracopod VIII with prominent penial region, the female thoracopod VIII as radicel-like process directing backwards and the absence of the first pleopod and seta of pleotelson. The new species could be thus accommodated in Nipponbathynella, although it is characterized by two peculiar features. The first feature is the carination of the back of each somite, which is otherwise known only from Allobathynella carinata Ueno, 1952 , which has an uncertain taxonomic position. A. carinata does not belong to Nipponbathynella, since it is characterized by a sixsegmented antenna and the presence of two distal spines on the uropodal endopod.
The second feature is the comb-shaped uropod that N. pectina sp. nov. has in common with Atopobathynella schminkei Cho et al, 2006 . Particularly, the small size of endo-and exopod compared with the large size of the sympod bearing strong spines of similar size is common only to these two species. However, the occurrence of the comb-shaped uropod in N. pectina and A. schminkei seems to be due to convergence without any phylogenetic significance. A recent study (Cho et al, 2006) on Atopobathynella reveals that A. schminkei has a terminal position within the genus characterized by the hemispherical shape of male thoracopod VIII and one-segmented antenna. In N. miurai and N. uozumii, the distal two third of the uropod is slightly thicker than the proximal one third, but the uropod itself is rod-shaped. In addition, the most distal spine of the sympod is larger than other spines in these two species, while spines decrease slightly in size distally in N. pectina.
There are several other characters, which distinguish N. pectina from N. miurai and N. uozumii. However, uncertainty in the original description of the latter two species renders further comparison restrictive. As in N. pectina, for example, the molar process of the mandible consists of four spines in N. uozumii, while the proximal tooth of the mandible is not figured (Morimoto, 2002: Fig. 4, pp. 20) . In contrast, five spines are depicted for the molar process of N. miurai Ueno, 1952 , while it should be questioned, if the most distal spine actually belongs to the molar process (Ueno, 1952: Fig. 4-C, pp. 322 ). The setation of antennule, presence of only three spines on the first endite of the maxillule, setal formulae of maxilla and the detailed structure of the male thoracopod VIII in N. miurai and N. uozumii also require a reexamination.
Continental drift is considered to have played a major role in the worldwide distribution of bathynellaceans (Schram, 1977; Schminke, 1981; Camacho et al., 2000; Cho et al., 2006 ). This vicariance model would be suggested also by the occurrence of Nipponbathynella on both sides of the East Sea (Sea of Japan) since the Korean peninsula and some Japanese islands were linked through most of the Tertiary and even earlier geological times, becoming separated by the opening of the East Sea at the end of Oligocene or Early Miocene (Lallemand and Jolivet, 1985) .
